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To the tra 


Mariners of England. 


>1 Auing of late gentle (Reader) receiued 
from the expert Artificer, Robert Norma, 
Yy his booke entituled: The new Attractiue 
(ho of the great good wil & affection he 

beareth, hath attribuited in his dedication, 


& that which Iacknowledg not to be due) in 
the which amõgſt other diuers vertues & properties oft he 
Magnes or Loadſtõe, he entreateth of the declining of the 
Needle touched ther with, from the plain of the Horizon, 


(a matter neuer before found or writtẽ of by any) For the 


men, 


further behoue & benifite of all trauailers and 6 
took occaſiõ to enlarge the ſame with this diſcourſe of the 
Variation orthe Compaſſe , wherein I have handled the 
whole variety ofthat ſubiect, both practically, and Mathi- 


matically, to the end I might partly ſatis fie both the vulgar 


and alſo the learned ſort. For knowing the variation of the 
Compaſſe, to be the cauſe of many errors and imperfecti- 
ons in Nauigation,and perceiving that al thoſe that haue as 
yet gon about to giue rules in that art, haue left this (being 
a principall point, and euen the ground ofall the reſt) vn- 
touched, or at leaſt ſo ſlightly handled the ſame, that little 
or no benefite could be gathered thereby: I haue heere ſet 
downe the ſundry waies to obſerue the ſameatall times & 
places, that the inconuenience being known, might be cõ- 
ſidered off, and auoided Wherin,althoughmy chicfeſt in- 


tent hath been to pleaſure thoſe that ſhal haue occaſion to 


put the thing in practiſe by their owne trauaile and expe- 
rience, yet becauſe ſome ofthe rules are deducted from the 
; | A2 fountaines 
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Ihe preface. 


fountaines of the Methematical Sciences, and wrought by 
the Doctrine of Signes and Triangles, which maye ſeeme 
ſtraunge in our Engliſh tongue, & wher with few Sea- men 
are yet acquainted, I may ſeeme to haue miſſed of my firſt 
good meaning, but I wold wiſh the to chooſe that which 
13 plain and conformable to their capacities, & make their 
profit thereof, and for the reſt vnderſtand, that of ſuch ob- 
ſeruations as they themſelues cannot preſently apply to the 
purpoſe, by others, that are throughly inſtructed in theſe 
Mathematical ſupputations, or by themſelues when they 
ſhal attaine to the knowledge therof, may be inferred ſuch 
effectuall matter, as is by theſe rules & precepts promiſed. 
Wherfore I would haue al Sea-me to vſe ſuch diligence in 
their trauails, thatno opportunity be omitted whẽ, or wher = 
any obſeruatio may be made, either for the variatiõ, or la- 
titude of places, or any other neceſſary point incident to 
Nauigation, & cherof to keep continuall notes & memori - 
al. Fot theſe obſeruations there needeth notmany tro uble- 
ſome inſtruments, onely for the variation, the new inſtru- 
ment in the end of this treatiſe I preferre before all other. 
And for eleuations, a plain? Aſtrolobe exact. u. ade, & a 
croſle ſtaffe are ſufficiẽt. ( The Globe wer alſo a very good 
& neceſſary inſtrument: for beſides many pleaſant conclu· 
ions that may be tried by it, it doth lighten very much the 
conceits: for ynderſtanding divers importãt points, but it 
is too troubleſõe (or other wiſe not fit for euery Marriner) 
to be caried to the ſea. Vnto the which may be added the 
Topographical inſtrumẽt, for takingofdiſlãces, & making 
deſcriptions vpõ the land. With theſe inſtruments, and the 
failing compas and Marine plate, (which are al waies to he 
vnderſtood the principal, and moſt neceſſarie inſtruments 
for Nauigatiõ, for by them only, any voyage may be made, 
but without them no Nauigation can be perfo/ med, ) the 
whole worlde may be trauailed, diſcouered, and diſcribed. 
Theſe are ſufficient for a perfecte Mariner, and more then 
thele wet ſuperfluous, only te running 8 
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The Preface. 
and ſuch like appendances, of other excepted. 

But to haue all theſeinftruments,and not to vnderſtand 
the 8 how to vſe thẽ, were a great vanity, Therfore 
I withal ſea- men & trauailers, that defireto be cunning in 
their profeſsiõ, firſt to ſeek knowledge in Arithmatike, & 
Geomatry, which are the groundes ofall ſciences,and cer- 

tain arts, of the which ther is written in out Engliſh tong, 
ſufficient for an induſtrious & willing minde to atraine 
to great perfection: whereby hee nuy not onely iudge 
of Iaſtruments, Rules, & pr ecepts rm by other, but alſo 
be able to correct them, & to deuiſe new of himſelf. And 
this not onely in Nauigation, but in al Mechanical Scien- 
ces. As by the ſtudious practiſe and exerciſe in theſe Arts, 

haue attained to rare & ſingular knowledge: In Architec- 
ture Vitruuius the Romain, in painting that famous Ger- 


main Albertus Durerus: and in building of ſhips, Mathew 


Baker our country- mã: & others in other faculties, as they 
haue bene moſt ſłilfull herein, ſo haue they excelled. Ha. 
uing theſe helps & groundes, withthe inſtruments before 
ſpecifie a Mariner may be able to make deſcriptiõ in plat 
ofthe coaſts and countries, & of the banks, rocks, & holds 
in the ſea, with the depths, & other neceſſarie notes obſer- 


ued in his owe trauails, perticulerly & effectually accor- 


ding vnto the truth( which is the chiefeſt part required in a 
erfect Mariner.) Andnot be alwaies tied to the reportes 


of other, or to the Portugale, or ſpaniſh Marin plats, which 


are made by the card- maker of thoſe countries, men that 
are no trauailers themſelues, but doe al things therein, by 
information, & vppon the credite of others, which onely 
commit to memory the forme & maner of the Sea coaſts, 
with making ſome few notes of the lying of one place fro 
another, which can neuer be ſo perfect, as the deſcriptions 


that are made vpõ the preſent fight and view of places, al · 


beit he be neuer ſo skilfufland cunning ,that ſhal ſo carrie 
the ſame by memorie, how much les the by the ynskilful- 
by this meãs g card makers ” down they know not what, 
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ThePreface. 
as maye appeare by the deleriptions of their owne coaſtes, - 
which are verie groſly and vnperfectly done, whereas the 
marin Plats ought to be deſcribed by ſuch a: can giue rea- 
ſon, & ſhew obſeruation of cuery perticulatitie contained 
in the ſame, aſwell for the latitude of places, as the lying by 
the compaſſe of the Capes, Head - landes, pointes, Ilandes, 
Baies, Rocks, Sholds, &c. one from an other, and the diſtan- 
ces between them. The errours of thoſe deſcriptiõs, I may 
not attribute to the card-makers,but to the vaskilful ſea- 
men of thoſe countries, for if they were otherwiſe, as they” 
haue been accounted the moſt skilfull of the world, thoſe 
errors could not haue cõtinued as they do: tru it is, that for 
theirgreat trauails, they haue been worthily famous aboue 
all other nations, till now at length our Country- man Sir 
Frances Drake, for valarous attempt, prudent proceedings 
& fortunat performing his voyage about the world, is not 
onely become equall to any ofthem that liue, but in fame 
farre ſurmounteth them all. But thoſe card- makers, and al 
other that collecte and gather Hydrographicall, and Ge- 
ographical deſcriptions of other mens trauails or reports: 
as their paines may be great, and deſerue due coniendati- 
ons, ſo their doings may bring cõmoditie diuerſly. And in 
this behalf Abrahamus Ortelius in his Theatrum, hath de- 
ſerued immortall praiſe, for collecting together, and redu. 
cing into one commo dious volume, the dyuerſe Plats and 
delcriptions, made by diuers & ſundry men. But amongſt 
al thoſe that haue made Geographical deſcriptions, Icãnot 
a little meruel at Gulielmus Poſtellus, who being a famous 
learned man, a great trauailer and Coſmographer, & deane 
of the Kinges profeſſors in the Vniuerſity of Paris, in his 
vniuerſal Map, An. 15 80 beſides that, it is generally hand- 
led after ſuche a gcoſe and confuſed manner, that it might 
ſeeme rather to haue come from ſore rude vnskilfull, the 
from him ſo famous a Doctor, hath alſo in the imagined 
Countries about the Norrh Pole, ſo corrupted it with his 
fond dreams, & fãtaſtical inſcriptions, attributing 2 
; 2UPP9-. 
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The Preface. "I 
ſuppoſed lands, diuers people, as the Georgians & Hy 
borians,andaſsigning there to bee the higheſt hillesof 
world and the people dwelling on them, to haue the cõti- 
nuall light ofthe Sun, Sueta, Zemlia found by the englifſi- 
men, An. 1 yo. the holy Land, the place of the chiefeſt fe. 
liciey, the Hiperborea fields, & therfore the felicity of the 
NMolugcas, with many other ridiculous abſurdities: That by 
the groſe errors of this learned man in theſę matters, Iam 
taughit, that whatſocuer fame goeth, oropiniõ is conceiued 
of any man for profound learning, and {mooth deliuerin 
of their conceits, or v hatſo euer great promiſes are by the- 
{clues made in theſe artes, to iugde ofthe according to the 
works that come frõ the, & not otherwiſe to be deceiued. 

For auoiding prolixitie in this my Preface to ſo ſmall a 
volume, Ireferre thee gentle Reader, to the worke it ſelfe. 
Vet by the way it ſhall not be amiſſe, that I comend vnto 
you the Table of the Suns declinatiõ(or Regiment) made 
by R. N. which is calculated for the preſent time, & diffe- 
reth not from the truth in any place aboue one minute, 


wheras inal other hetherto made & extant, there are great 


errors. Therefore, ſuch as otherwiſe cannot from time to 


time caleulatetheir declinatiõs, according to ˙̊ plagt ofthe 


Sunne to be giuen by the Ephemerides, and tableof decli- 
nation of Reinholdus, may boldly vſe this regiment for 20 
yeares, without any ſenſible error, And ſo wiſhing my tra- 
uailes in this treatiſe, may do ſuch good as I meant, I 
commit the ſame to your gentle conſtructions, 
-- & your ſelues to the Almightie.At Lime 
jhauſe the 26, of September.. 
Anno. 158 1: 
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9 K | able of the chaprers con- 
tained in 2 Treatiſe. 


fenen 


1 firſt — 


F the Variation of the Compaſſe or Magneticall 
Needle. 


: Ihe ſecond chap. 
The manner howe to vſe the Inſtrument of varia- 
tion. + 
f The third chap. 
How to 1 the Variation of the Compaſſe or Needle | 


at any place, the eleuation of the Pole, & che ſcituation of 
the meridian voknowne. ; 


5 ene tg RI any: 5 
The elevation of the pole, and place of the Sunne g giuen, 

how vpon the globe, to finde the Variation of the Needle 

by anye one r her! in the forenoonec or after- 


noone. 
The ft chap... 
Howe: to finde the Variation by Arithmet jcall-calcula- 
tion, vpon any one obſeruation, in forenoon or afternoon, 
the latitude of the r decl ination of the Sunne bee · 


ing giuen. 
The fix Clapton : 5858 
Another way moſt generall, how to finde the Variation 


by one obſeruation, either in forenoone or afternoone, tha 
eleuation of the pole, and Declination of the ſunne, being ; 


giuen. | 
| Theſcuenth 
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ternoone. 


The Table | 


: The ſeuenth IG 
To finde the eleuation of the Pole, ſeituation of the 


Meridian, the variation of the Needle, at any place by the 


Sunne, vpon two obſcruations, either in forcnoone or af. 


The eight Chap. 
Ofthe Pole ofthe e 


Tube niath chap. 
Of the point ReſpeRiue. 


\ 


The tenth chap. 


gation. 
The elenenth chap. 


Or the inconueuiences and defectes in cling, and in de. 


feription ofcouniries, cauſed by the variatiõ of the Com- 
& 


paſſe, | 
* The twelfth chap. 


- Oftheinſtrumenresand rules of Nauigation- 
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Of the applycation ofthe Variation, co the vſe of Naui- | 
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 COfthe Variation ofthe Com- 
8 or e Needle. 


Chaper 1 ; 


HE Variation of the Needle or 

==. Compaſſe, is pꝛoperly the Arke ot 

the Pozizon contained betweene 

the true oy place, x 

L7® the Pagneticall Meridian of the 

> lame, and is denominated to bes 

| * Eaſterly, o; Wefferly, accozding 

. 2 to the poſition 6fthe Pagneticall 

eperivian fo he Caltwardes0) Meſtwardes of the true 
Meridian: And may beaccounted 2 from the es paints 


The Magnericall Merida ra fo be bnderſtood a great 
circle paſling by the Zenith and the Pole of 7c MHagnes, 
deuiding the Yozizon info fwo equall parts croſſing the 
lame at oppoſite points: which inferſectionss; croſſinges, 
are ſhewed bythe Needle, oz wiers of the Compas, tous 
ched with the Magnes oz the Loadltone. 

The Azimuth ol the Snnne is a great circle,paſſing 
by the Zenith; andthe true place ol the Sunne: croffing 
the Bozizon at right angles in oppoſite points, and diui⸗ 
ding the ſame into two equall partes, and it is ſaide to bi 
giuen wheathovillaunce therooffcam the true Peridian 
is knowne. ' 

The Azininth ofthe dunne vppon equall eleuations 
in fazenoone 93 afternoone-., hau equall diffaunces from 
the true Meridian, ſo that the middle point of the whole 
difference of any twa Azimuths obſerued vpon equal ele⸗ 
nations in fozenone 82 afternone,is the true Meridian. 
This difference of Azimuths, is found vpon the nw 
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Ofthe Variation 
The ſecond Chapter. 


The manner hove to vie the inſtrument. 
of Variation. 


Ju Irc you mult plate the iutkrument vpon 
come ſtole, oz other thing that is bath os as 

NSN tt may ſtand leuell, e the Plummet in the 
| Dfanderd which is placed at the Noꝛth 

ay LE => Jj-endofthe fixed Flie,may fall perpendicu- 
— larlp, with the line in the ſame Standard. 
Pon mult haue regard that in remoningthe inſtrument 
fo the ſunne as hee goeth about, if may alwayes rande ls 
nell as afozeſaid, 

Pon are thenfo confider, that the fring thaf reacheth 
from the ſouth parte ofthe Jnftrumentto the top of the 
Eandard, is the chiefeſt ſtring to giue the ſunnes ſhavowe 
Which mult be ſo directed by turning the anſframentes 
South ſide to the Sunne wards, that the ſhavowe of the 
ſame mape fall directly longſt vppon the lynv oc wuth and 
NBozth inthe ſtred Flye, loz it onght not to croffe oꝛ decline 
from the ſame lyns in any part, but it it do, vou mult ſeeks 
to retoꝛme it, by ſetting the ſtandard moze vpalght,02 res 
mouing it af the ſouth end, a 

Then mult you alſo ſee, that the ſtring that is faſtned 


1 N E 
\E AXVY 


to ſhe hoape of Bꝛaſſe that innironeth the fixed Flye, mag 


bee ſo placed that it agree Juſtly with the ſhadowe of the 
fozmer lyne, and the ine ot ſouth and Nozth in the fired 
Flie,inſach ſoztthat both the ſhadowes may be as it were 
bidden in the ſaid line ofthe Flie: which yon may do aptly 
by turning the ſaid hoope, and remoening the ſame lyne at 
either ſide of it, as you ſhall ſee cauſe, 

The Inſtrument being daly placed in foꝛme afozeſaid, 


it differs nothing from the Compaſſe of Variation, but 


onely in this point, that whereas the Flie ofthe compaſle 
_ofYariation,is ſoturned by vertue of the I 
wiers, 


Ofthe'Compaſſe, 0 
NIEL... - th che we the Pole 
ofthe Magnes, oꝛ —— a0 Jnffrument, 
the Nozth point ol the Nevdle dooth ſupplie that, which 
the Nozth points paſſs chould doe Andthe Noꝛth 
point ofthe Flie which lied in the botfome of the In⸗ 
ſtrument, dorch alwales aunſwere eo the Hubers that 
* Sunne gustg. 


1. rd dChapre. 


Howto finde they variation of the Needle or Compas: at 
any place, the eleuation of the Pole, and ſcituation 
of the Meridian vnknowne. 


Lo Pen vou would oblerue the variation in 
7 -any plate vou muſt be gin in the fozenone 
WEL the loonerthe better, and the moze effect 
9 all may your obſeruations bee, doe thus. 


rata Ive the height ofthe Sunne,fozyour moze 
| eaſeit Han v6 belt fn youtonote tho lame, Whenit agriv- 


etzt to be iuſt vpoadegroe, without anyconſideration of | 


minuts, 0; fradions, andat the inſtant ofthe ſame height, 
turne your infkrumenttothe Sunne „ fo as the ſhadowe 


of the lines may fall iuſtix vppon the line of the! ouch aud. 


nozth in the fired Fliee 

Then, when the Needle doth tand, looke direclyouer 
the Hoꝛth point ofthe Needle, what action, 
(if thsre-be any) doth anſwer vnto p ſame in the fixen lie, 
that is to ſay; how man degrees it is from the Nozth of 
the fixed Flie, which von thall note diligently, and maye 


ſay;that ſo many degrees, ec. is the variation ot the Suns 
ſhadow from the Rozth, as 1 5 


from the Nozth point ofthe N either Caltwards oz 

Weftwards ? as you ſhall finde the ſame. Thus may you 

obſecuediuers times, vpon ſeuerall degrees e at 
| eleua 


-Take your Aftrolobe, and obſerue du - 


: unneselenationin the afternone vpon 
8 the ſame ſide of the A⸗ 


ſtrolabe and Inder turned towardes the ſunne, as it was 
in ths kozenone (toꝛausiding ol errour that may bee inthe 
Inſtrument) noting at exery eight, what pon finde the 
variation, And when the necommeth to the Peri⸗ 
dian, it ſhall be good that you exactly obſerue his eleuation 
vpon the ſame, foz knowing the krut latitude of the plate: 
all whichyou _—_ let W , | 
1 4 Ian e 
"In Pe * PG % 
ber, Anno. 1580. 
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OftieCoiipille? 


The cleuationof the Sunne vpon the Me. idiam. 2 f. d. 
tabellen 12. d 400%. whichLaddeco the eleua · 
tion becauſt the Summe kath ſouth decſination, andtherof 
amountet h i 8.d. 28%. che eleuation of the equiuoctiall, 
the wich ſubſtract from 90, d. the reſt 1551 432 the 
eleuation ofthe Pole Arte. | 
Now are youto Farr ore out of the greate Marige 0 
tion ora ſhavowe vppon any degree or the punnes elcua- 
tion is to be tauen kit leffer ofthe ſame degrees eluation, 
whether it bee in the fozenoone o; afternoone (except the 
ſame variations bee both ons wax from the Nozth of the 
Keedle,which then are to he added) the halfe oftheremai- 
ner, is the variationot th Hetdle, oꝛ Compalle, krom the 
Pols oz true Meridian. 
In tze fozmer obſeruations,J do finde the greateft va- 
ie,fo2 at 17. d tleuation the variatis 
is F2.d. 3 5. from Both. to Welt: And at the lame ele- 
nation in the lose nene, J finde the variation to bee but 
30. — — ONE . 


2 


— th 1 
= — Nozth = = 
weren aner 1:17. tochera wards, 
| Milo ut 2 5;d:leuation in the bjenone,the variationis 
22 d. 0. vm Moth to Welt Ferch en eien in 
the afternone, the variation is. O. d, 8. from Nozth to 
Melt. Now vecauſe the variations are both one wave. 
(that is tothe Woltwards) J adde them together (and ſo 
ought vou to doe, as often as you finde the variations fo to 
agree) e N nde chat they amount to 22, d. 28. che halle 
thereofis 1 1.5.14. which is the variation. 
Che variations ofthe Nedle oꝛ compas by the fozmer 
obleruations, ars ſet ont towardes the right hande againſt 


every degrees eleuation, and conferring themaltogether, 
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des finde the trus variation * 

— Limehouſe to be abouf 11. d 22 7 r. dq which is a paint 

of the Compalle iuſt 3 little maze, Sativa Campus 
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_ ofthe ſunne obſeruen by che Aftrolobe 0zother Anttru- : 
ment at the-tims ppopoſed, and note it iuſtlye vppon the 
| nt et altitude. Then turne your Globe and 
| — parte ot the Hoiʒon that the ſun 
was in at the time ofthe obſeruation, tyll the pzicke you 
made fozthe place ofthe ſunne in the Eclipticke,concurre 
and agree iuſtly with the elsuation marked in the ſayde 
Quadꝛant of altitude: lo chall veu ſee the Quadzant ſhew 
vou vppon the Yozizon, the azimuth and-diftanceof the 
ſunne from the true Mcridian of that place, which von 
ſhall compare with the variation obſerued vppon the 
{Krument at that inſtante ofthe Dunnes elenation.' And 
if they agree and concurre iuſt, then chall vou be in the true 
and common Meridian, which ſhe weth the Pole of the 
world, and Pois ot the Magnes oz Loadſtone / But if they 
differ, vou ſhal ſubtract the leſſer from the greater, the re⸗ 
mainer ſheweth the Uariation, And ifthe variation-vpon 
the Jaſfrument be greater then the true diffanceof the A. 
zimuth from the Peridian found vpon the globe, the ſame 
ſurplu. . be accounted foz variation: vpon the contra- 
rie ſide ofthe eridian: if it be leſſe, it is ko bs accounted 


on the ſame ſide of the $Perivianthat the va Z 
ken, whether it bs in the fozenoone 02 afternoone, Thvs 
pzcept needeth no further demonſtratit n, then the inffru- 
mont it ſelfe,ths Globe Amenne . 


CE e e dee T 

- nation, in the mer Chapter ſpecified, made . — 
huuſe, the ſixtesnth ot October. 1 580. in the wzensone⸗ 

. a 2 d. 350 from Roꝛth 
1 GU. BED 

Firfk I ſet my Globe at 51. d. 320 the elenationofthe 
Pole.Secondly, J take the gen of e Sun. 2. d. 5% m. 
and note it vpon the Eclipticke, Thirdly, note vpon the 
Anadzant of altitude, the elenation of the lunne : 17,d. 
This done, moon? the quadzant. f altitude towards t 

3 aon and turne the Ki 
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Ofthe Variation 

the Eclipticke fo: ths place ot the Dunne, do agree infflie, 
with the eleuation noted vpon the quadꝛant of altitude, ? 
findthe true azimuth ſhewed by the lame quabꝛant vopon 
the Yo2izon to bee neereſt, about 3 1, frumthe Meridian: 
and conterring the ſame with the variation found vppon 
the inltrument 52.0.3 5% IJ finds the d:fference 11 D. 15 

and becauſs the obſeruation is nated to be in thefozenone 
from the Pozth to the Melt, oz South. to the Eaſt; and 
the variation vpon the Inffrument. greafer: then the az. 
auth found on the Globe, J attount the ſame from th 
Nozth to the Caſt, oz fromi the ſouth to the Welt . So 4 
conclude the variation at Limehouſe tobe about 1 14 from 
Hoxthto Eat, z ſouth to Wem. 4 


Hoy to finde the Variation by Aridhmetical ion 
vppon any one obſeruation in the forenooneor af - 
ternoone, ihe latitude of the place, and declination 

of the Cann being giuen. 


The lift Chapter. 


TEA Bk tumme ofthe woozke is k dude the 

Leun ofthe Pozizon betweene the meri⸗ 
14 dign and the azimuth of the ſunne at the 
time ol the obleruation, which being como 
WL 1 pared with the variation found in the In⸗ 
; - Sz {frument, the difference is the Uariation 
ofthe A Fo2 attaining ofthe ſame arke.Firl it is 
neceſſarte fo haue the arke of the Equineciall. betweene 
the ſanne at foe time ofthe obſeruation,and the meridian, | 
which arke is thus found. 

Multiplie the ugne ofthe. Sues Peridian: altitude 
fo2 the day pꝛopeſed by the whole ſigne, the pzoduct deuide 
by the ſigne of the eleuation of the Equinociall (oz the 
complement ofthe latitude) the quotient is the vearſed 
ae chat olche @omidiarnall. arkes which dane 
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Of the. Colapaſls, 
note fo; the firſt number. 

Then againe multiplie the figne of the ſanneseleug- 
tion at the time of the obſernafion,by the whole figne,and 
the pzoducte deuive by the ſigne al the olenation of the E- 
quinoctial, the quotient. ſubtra from the number yu firll 
noted tho reſt is the verſedfigne ofthe arke of the diſtance 
betweene the ſunne and the Peridian in the paralell 
that it is in foz the time pꝛopoſed, in ſuch partes as the fe- 


midiameter ofthe Equinoctiall is the whole ũgne: but it 


is necefſarie befoze pou apply it any further, to reduce 
into ſuch partes as the ſemidia meter of the paralell is the 
whole ſtgne, which yon may doe thus: Pultiply this re- 
mainer by the whole ſigne, the pꝛoduct deuide bythe ſgne 
ofthe complyment ofthe declynation ( which is the — 
diameter of the paralell) the quotient is the verſed ſigns 
in his pꝛopoꝛtionall partes. 

This verſed ligne thus reduced and ſubtracted from the 
whole figne,leaueth the ſecand right fign, which you ſhal 


ſetke in the Tables of ſignes,and thereby finding his arke \ 
you ſhall ſabtracte the ſame from the Quadꝛant 02 90. 2 
the remainer is the arke ofthe fozeſaid paralell ofthe fan; 


which is anſwerable az cozeſpondentin degrees and -mys 


nutes, to the arke ofthe Equinattiall that you leeke, The 


reaſon of the pꝛecept is this. 


As the right ſigne of che cleustion ofthee vino tial is 


in proportion of 17 ri ey ſigne ofthemeridianalticude of 
theſunne,orany ſtar: ſo is the whole ligne, to th veſed 
6; coftheſemidiurnallarke. Andag we OE: the right fign' - 

the meridian altitude, is to the right ſigne of tho eleuati- 
chem or ſtar at the time of eee 
. — gue of the ſemidiurnal arke of the ſame to thou 
ference between the ſame vetfadGeneandus'” 


verſettanentihe dike frotaahe merit, 4 1183 is v7 


Ten tho better ynderſlanding ofthe pemiſes, A bus 
ſet downe this ſtgure fallowing.,. and with the Neader to 
confidero(fhe fans with My” 3 - of Euclide, 
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FE AMT. bee the meridian circle. BDO the com- 
mon ſection of the meridian, and Equinoctiall theyr 
plaines, which is alſo the diameter of bothcircles. | 
ADT. che plaine of the Horizon,LHP.the paralell of the 
Sun, which is deſcribed vpon the center E · at the diſtance 
FL.which is the fign of the complement of the declination 
AB. the arke of the eleuation of the Equinoctiall BO. the -, 
fir ſt ri 2 thereof AL,thearkeof the meridian alty- 


tude LX. ſigne thereof. AN the 
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Ofthe Compaſle. 
eleuation at the time of the obſeruation. NC. the ſigne 
thereof BD. the whole ſigne in refpe& of the former arkes 
and ſigues LR the Semidiurnall arke of the paralell. RS, 
the ficit right ſigne therof S L, the verſed ſigne af the ſame. 
LI. rhe arke of the Sunnes diſtance from the Meridian IK 
the firſt right ſigne thereof. IG. the ſecond right ſigne 
which is equall to KF. L. the vearſed ſigne NE , whych 
is equall to KS. the difference of the twoo verſed ſignes. 
LS. and LK, LF. the whole ſigne in reſpectofthe arkes 
and ſi gnes of the paralell. 

Nowas BO. is to LX. ſo is BD. to LS. Andas LX. to 
— 2 is LS. to NE. Or elſe thus, As BO. to NC. ſo is BD te 

Example. 
The 16. of October 15 80. in Limehouſe. 

The elcuation of the pole Articke 5 1. d. 320. The decli- 

nation the ſunne 12. d. 300. The eleuation of the ſunne 


ebſcruecd in the forenoone. 15. d. o/. The variation ofthe 
{ſhadow vpõ the inſtrument 52. d. 35 . from northto weſt. 


38.280. 90.07, 25.58. _ 
BO. BD. . LS 
If 2 205. giue 10000. then 43784. giueth 703 86. 
38.28, 90.0”, 17. o“. 
O. - BD, NC. NE. 
. Againe,if6220F,giue 100000.2937,ſhall giue 4700r« + 
Now out of LS, —a386, 
takeNE—47001; 1 12 


| Then if LF. 679. the ſigne of 77. d. 300. the comple- | 

ment ofthedeclination, giue LE. Iooooo then IK. 13388 

giueth IK. 2 3952. the — figne of the Arke IL. is — 
3 | 3 9e 
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Of the Variation 
due parts. The ſame ſubtracted frõ LEF.1z00000.the whole 
ſigne, leaueth K P. or IG. 76048. the ſecond right ſigne of 
the ſame arke, which is the firſt right ſigne of the arke IH. 
which arke you ſhall finde in the Table of ſignes to be 49. 
d. 30“. 24%. the complement wherof to the quadrant is 40. 
d. 290.36“. tlie arke IL. of the paralell betweene the ſun 
& the meridian, whoſe coreſpondent arke in the Equino- 
ctiall, is the arke that was ſought. . 
Nowe hauing this arke ofthe Equinoctiall, vou muſt 
woꝛke as followeth. 
Multiplie the ſigne therof,by the ſügne ofthe comple⸗ 
ment ofthe declination, c deuide the pꝛoduct by the whole 
ſigne , the quotient is the ſigne of an arke contained be- 
tweene the ſunne and the Peridian, making right angles 
with the Peridian. This ſigne mulfiplys by the whole 
ſigne, the pꝛoduct denide by the ſigne ofthe complement of 
the Sunneseleuationatthe time ofthe obſeruation, the 
quotient ſhalbe the ſigne ofthe arke ofthe Yozizoa contais 
ned betweene the Azimuth ofthe Dun, and the Peridian, 
which is the arke that was pzopoſed to be found. 


Et DHNP. bee the Meridian. DAK. the Horizon. 
EAN. the Equinoctiall. M. the placeof the ſunne in 

the heauen at the time of the obſeruation. LMO. the pa- 
ralell. HM B. the Azimuth or verticall circlepaſsing by the 
Sunne. A G, a great circle imagined to paſſe by the 
ſunne, and to croſſe the meridian at right angles. LIP, a 
great circle paſzing by the poles of the world, and place oſ 
the ſunne at the time of the obſeruation, commonly called 
the cirele of houres, or circle of declination. CM. the ſouth 
declination of the ſunne, MP, the complement therof to 
the quadrant, AG. the arke betweene the ſunne and the 
Meridian ofthe former imagined cirde, AAG NO. the 
Arkeofthe ſunnes paralell. EC. the correſpondent arke 
of the EquinoRiall, which arg giuen in the former work, 
 MB.cheElcuation of the ſunne at the time ofthe obſerua· 


tion, 


— — — 


——— INT 78 


tion. AH. the A dert, BD. the 1 
of the Horizon intercepted bet weene the Azimuth and 
8 e whiche is the thing required to bee 
dun 

In this figure the Reader is fo confiver the manner of 
the ſphericall triangles,and to comparethe ſignes of their 
8 ta the doctrine of Copernicus, in the 14. 
Chapter o his firſt be ke, ⁊ ol Regiomontanus hi 5 and 
oliftons 4. books of triangles. _ 
PC. 4s to CE, is EM. to MG, but three of them are 


241 —Äx — 


54 __ giueth 


— — 
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Of the Va ben 


giuen therefore the fourth ſhalbe know en. 
8 Andas HM. is to MG ſo is HB to B D the arke that 
is ſought, which by three fitſt giuen is likewiſe giuen. 

* 


The ſecond part of the example. 


90. o“ 40.29 %¼36 “0/0. 77.300. 
PC. EC. PM. MG. 
If 1 ooo. giue 64.93 5,—theng7629.giucth 63397. 
37.00. 90. o.. 47 31 4227. 
'HM-s MG, | HB, | : 187 50 


Againe, if 563; o. giue 6 3395,—— 100000, giuetn 66291, 


Whoſe arke BD, 41. d 3 1/,22/,is the Horizontall dif. 
tance of the Azimuth of the Sunfrom the Meridian, the 
thing that was ſought. 

Nowe comparing the ſame with the variation founde 
vpon the Anttrument at the inſtant of 17. d. eleuation- 
which is 52. d. 3 5. A finde it to be leſſe, and there loꝛe ſub⸗ 
ſtract it and ſo haue à th pifference I 1. d. 3. 38“ And be⸗ 
cauſe the obſeruation was in the fozenone, and ipe varla- 
tion vpon the inſtrument greater then the arke ofthe Yos 
rizon, betweene the ſunnes azimuth and the Peridian, 
therfoze J conclude that the variation is I 1. d. 3 3 8//, frõ 
South to Welf,oz Nozth to Caſt, which is the thing pꝛo⸗ 
miſed to be ſhewed, 

But comparing the ſame arke ofths VYo2izon 4 1. d. 31“ 
22%. with the variation found at the co2e ſpondent eleua⸗ 

tion in the afternoone, which is 30 O0. J ſubtracte the le ſ⸗ 
ſer from the greater, e find the exceſſe 11.d.3 12209. which 
ſhould be the variation. And becauſe the variation found 
vppon the Juſtrument is leſſe then the arke of the azi⸗ 
muth vppon the Yozizon, J account the variation on the 
ſame ſide ofthe Peridian, whichis from South to Welt, 
92 No2th to Eaſt. 

._ 26 varietie betwene the obleruation made in we 

| op: 


Of he Compaſſe. 


fdzenoone, and that in the afterndone, pꝛoceedeth eicher ot 
the imperfection of the inſtrument, oꝛ negligence of the ob⸗ 
ſeruer. Foz in the rule there tan be no erroꝛ, bieing groun- 
ded vppon Geometricall dementratien, then which, no. 
thing can be moze certaine 

The fozmer pꝛecepts and eramples do ſerue when the 
ſunne dooth decline from tha Equinoctiall either Nozth- 
wards oꝛ ſouthwards, But it the ſunne be in the Eguinoc · 
fiall, then the manner ofthe woozking is moꝛs eaſie and 
bziefe Fo2 if you multiply the ſigne ofthe Sunnes ele · 
uation at: time ofobſeruation;by the whole ſigne, and 
deuide the pzoduce by the ſigne of the eleuation of the E⸗ 
quinoctiall, which is the meridian altitude, the quotient᷑ 
giueth the ſecond right ſigne of the diſtante of the ſun from 


the meridian, which is the firſt right ligne ol the comple# 


ment ofthe ſame arke: and entring the Table of ſignes 


with it pou ſhall finde his arke, which it you ſubtrad from 
the Nnadzant oꝛ 90. d. leaueth the arke of the diſtance ok 


the ſunne from the meridian, And hauing the ſame wozke 


thus, Af the dane of the complement ur the eleuation of the 


ſunne at the time of the abſeruation;,gine the ſigne of — 
ſozeſaid arke ofdiffance;what ſhall the whole figne 
Multiplieand deuide, the quotient ſhalbe the figne | 
arke ofthe Yoz2izon contained betweene the Azimuth of 
the Dunneandthe Meridian. Which arke being compa⸗ 
red with the Uariationofthe Inſkrument in manner as 
bofoze is ſhewed, giueth the variation required.. 

But the ſunne being in the Equinodtall, if the place 
wher the abſeruation is made, be likewiſe vnder the ſame 
circle, then is the variation moſt eafily obſerued, foz that 
the Equinoctiall is the azimuth of Eaff and Welt; there · 
foze turning your Inſtrument onelie ta receius the tha- 
dowe ofthe:@unne, and looking then to the Nozth point 
ofthe eedle, if pou finde the ſame to aunſwere to the 
Quadzant oz 90. d. you ſhall bee in the Meridian of the 


Magnes, which paſſeth by the Poles ol the wozld, but Re 
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| giuen, therefore the oh ſhalbe 3 en. 


Andas HM. is to MG ſo is HB to BD che arke that 
is is ought, which by: three firſt giuen is likewiſe giuen. I 


The lecond par of the emp: 6e. 


— 


ger 40029 "+ 6”. 77.3 of 
If 1 00000.giue 64.93 5,—then 97629. giueth 63 394. 
37.00 * 90,0" . 75 e 22%. 


Againe, if 563o. giue 6, 3 395100000, * 6629 To 


Whoſe arke BD, 41.d.31/ _ is the Horizontall dif. - 
tanceof the Azimuth of the Sunfrom the Meridian,the 


thing that was ſought... 


Nowe — the ſame with the variation wunde 
vpon the Anttrument at the inſtant of 17. d. eleuation- 
which is 52. d. 3 5. I ſinde it to be leſſe, and therefoze ſub⸗ 
ſtract it and ſo haue ;pifference I I. d. 3.38“. And bes 
cauſe the obſeruation inthe fozenone, and tye varla - 
tion vpon the inſtrument greater then the arke ofthe Yos 

rizon,=betweene the ſunnes azimuth and the Peridian, 
therfoze I conclude that the variation is 1 1. d. 33 87. frõ 


South to Welf,oz Nozth to Caſt, which is the thing pꝛo⸗ 


miſed to be ſhewed, 1 
But comparing the ſame arke ofthe Yozizon' 41.d. 317 


22 , with the variation found at the toꝛe ſpondent eleua | 


tion in the afternoone, which is 30 O0. J ſubtracte the le ſ⸗ 


ſer from the greater, find the exceſſe 11.d.3 1229. which 
chould be the variation. And becauſe the variation found 

vppon the Juffrumentis leſſe then the arke of the azi - 
muth vppon the Boꝛizon, J account the variation on the 
ſame ſide ofthe Peridian, whichis from Bout to Welt, | 


03 No2th to Eaſt. 


h variette betwerne the obſeruation made 0. 
| _ 


— — e eee 
— — E al” 


Of che pass | 


fvzengone, and that in the afterndone, pꝛoceedeth either ot 
the imperfection of the inſtrument, oꝛ negligente of the ob⸗ 
ſeruer, oz in the rule there tan be noerroz,bieing groun- 
ded vppon Geometricall demonttration, then which, no⸗ 
thing can be moze certain: 
| The fozmer pꝛecepts and examples do ſerue when the 
ſunne dooth decline from tha Equinoctiall either Noꝛth⸗ 
wards oꝛ ſouthwards, But it the ſunne be in the Equinoc- 
tiall, then the manner ofthe wooꝛking is moꝛs eaſie and 
bziefe. Fo2 if you multiply thefigne ofthe Sunnes ele- 
uation at: time ofobſeruation;by the whole ſigne;:and; 
deuide the pzoducte by the ſigne of the eleuation or the Es 
quinoctiall, which is the meridian altitude, the quotient 
giueth the ſecond right ſigne ol the diſtante of the fun from 
the meridian, which is the firlt right ſigne ol the comple# 
ment ofthe ſame arke: and entring the Table offignes 
with it vou ſhall finde his arke, which it you ſubtract from 
the Nnadzant 02 90. d. leaueth the arke ofthe diſtance or 
the ſunne from the meridian. And hauing the ſame wozke 
thus. It e of the complement of the eleuation of the 
ſunne at the time of the abſeruation, giue the ſigne of — 
fo;eſaidarke ol diſtance what ſhall the whole figne 
Multiplieand deuide, the quotient ſhalbe the ſi gne the 
arke ofthe Yozizon contained betweene the Azimuth of 
the Dunne and the Meridian. Which arke being compa⸗ 
red with the Mariation of the Jnffrument in manner as 
bsfoze is ſhewed;giueth the variation required. 
Butthe ſunne being i in the Equinoatall, if the place 
woher the obſeruation i is made, be likewiſe vnder the lame 
circle, then is the variation molt eafily obſerued, foz that 
the Equinoctiall is the azimuth of Eaſt and Melt; thers · 
foze turning your '3nffrument onelie to receius the cha- 
dowe ofthe Sunne, and looking then to the Nozth point 
of the Needle: , ifyoufinds the ſame to aunſwere to the 
Quadꝛant oꝛ 90. d. vou ſhall bee in the Meridian of the 
wee paſſeth by the Poles ol the wozld, but 4 — 


78 


a. cx Bad * 
bs 


GL. 


Ofthe Variatio 


doe differ from 90.d, — oth variation 
ofthe nevle. 

But admitting the obleruer fo be under the Equinoei- 
all, andthe ſanne tu bau Decunation 
on of the figne of the comp ement 0 


ſhalbe ſuch, as the whols &gns.is tothe figne ofthe ark of | 
the Doaizan included betwieene the Azimuth of Eaſt and 
Welt, 3 the Cquinagallitl: and the azimuth 


ertman, hich complement you j 

the varia! an ſhowed pan th Jutta, 
ment,theifference.i the variation. | 
Diutrſs other caſes might be pzopoled, and rules gy 
een oz them, which len bzeuityA mit. 
But one thing J thought gosd fo abmonich von bythe 5 
waz that whereas J hane-ſhewed inthe tirlt parte of this 
pꝛopoſition, the manner ta finde the twao bearſed ſignes, 
the one ef the Semidiarnall arke, the other ol the arke-of 
the diſtaunte ofthe ſunne tram the Meridian. vo the firſt 
the ſemidiurnall ark being found and reduced {ntohoures 
and minutss of time, is ſhewed the inf halte quantitie of 
the Ay. And by the arke or the other likewiſe reduced, 


the houre ol che day, oz the time contained betweene the 


—— andthe inſtant otthe obleruatid : as in the cums 


The verſed ſigne of the Semidiurna ll arke. LS is gl 
uen 703 86. in ſuch parts as the ſemidiameter ofthe equi- 


noctial 5D is :000oo.therfoze I redute the ſame info ſuch 


partes as the ſemidiameter at the par alsll LF ,is 100000. 


and fiade it to bee 72095. whyche ſubtracted from the 


whole ſigne LF 100000 thererefteth SF 27905, whych 


is the ſeconde right Agne of tho ſemidinruall arke LR. 


andtheright fgneof RH 16,0,12/. which is the comple- 


ment of the Semidiurnall arke LR wherefoze ſubtrac⸗ 
bing it fcomthe Quadzaunt LH 90.d, reſteth / 8 


the equinodiall is betweene the ſunnt and the eleuated 


— 1 r 2 A 2 Ds W N , . * 
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Ofthe Compaſſe. 

the Semibinrnallarke LR the ſame reduced info partes 
oftime alowing 1 5. d. lo a heure 15. fon a minute, x 15 
foxaſeconde of time, and foz euerie degt 4. minutes of 
tim, foꝛ euerie minute 4 and ſaʒ euerie ſecond 4 c. 

F inde the time ofthat arke from the time aſcendent, fs 
the Meridian, which is halte the day, to be A. hourts 55 
12”. and conſequently the whole day. being the 16 ol Oc⸗ 
tober aboue wziften,fo be 9. heures 500. 24 long. 
This example may ſerue ſoꝛ a general pꝛecedent, whiles 


Pole, but if the ſuune ber betweene tho eleuated Pole, 
and the Equinoctall; then will the verfedfigne fall out to . 
bee greater then the whole ſigne , andthe ſemidiurnall 
arke to exceede a Nuadzanf, Wherefoze haningreduced 
the ſame into his pzopoztionall parts, as befoze is thewev: 
ſubtrad from it the whole ligne, the ſurplus is the ũgne of 
the exceſſe of the Semidiurnallarke aboue a Mundzaunt, 
e added to the Quadꝛant, giueth the ſemidiur⸗ 
nait arks. | . 222 

By it other verſed ſigne ofthe diſtance of the ſunne 
fromthe Meridian, wohich is LK. 2 39 5. in ſuch partes as 
the whols figne oz Semiviameter F is ooo0oithfracs 
tes from the whole figne,isginen KF. 7 60. the ſeconds 
right figne ol the ſame arks of diſtance, and the ürſt right 
flaneof 49. d. 30“. 240. which is the complement of the 
arke of the Sunnes iffance from the Beridianztherefoze 
ſabfracting the ſame from 90.d reſteth 40. 8.29. 36 the 
ur ke ol the viſfannce betwene the ſunne andthe gperidi- 
an, which beeing reduted into partes of time as befoze,gi- 
neth'2 houres 47/-58//,andthe ſame (becauſe it is in the 
fozenvone)' deducted from 1.24 houres the nooneſteed, re- 
2 9.houres'1 8/; 2. the inft inffant ofthe kme ot the 
; oF inhere 840, 098 SEK a 3 2 
BSBut it this verſed igne-be ſound to be greater then the 
whole ſigne (an it may when the ſunne is betweene the 
Equinoiall and the eleuated Pole, and befoze the hourt 
. | : 93- - 


. 
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ſcribed, 


- Another waie moſt generall, how t o finde the Variati- 

on y one obſeruation, either in the forenoone or af- 
ternoone, the eleuation ofthe Pole, and declination 
of the ſunne being giuen. "i 


The ſixt Chapter. 


Oythe accomplichiug of this pꝛepoſſtion 
evo! are to imagine a ſphericall Triangle 
vpan the ſuperũcies of the Globe, whoſe 
th ſides mult be. Firf,the poztion oz arke of 
Atze merivian betweene your Zenith and 
2 === the Pole, which is the complement of the 
latitude. The ſecond the arke of the verticle circle contat- 
ned betwerne your Zenith ethe ſun, which is the tomple⸗ 
ment orte ſuns eleuation at the tims ot the — 


* 
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= the Compaſle. 


Che third lde is anarke ofthe circle of declination com / 
pꝛehended bettwerne the ſunne and the eleuated Pole, this 
arke is found by adding, oz ſabtracing the declination ol 
the ſunne, to oz from, the Quadzantoz 90. d. which mut 
be done with this conſideration, that if vou be on the ſame 
fide ol the Tquinoctiall that the ſunne is, von are to ſub⸗ 
tract the declination from the Quadzant. Ikon the other 
fide, fo ad it to the ſame, ſo haue vou the thee ſides of the 
ſphericalltriangls ginen-Then the ſublkante ofthe wozke * 
 confiffeth in findingthe quantitie ofthe angle ofthe ſame 0 
triangle at the Zenith, fo2 the camplement thereofto te 
Semitircle oz two right Angles, is the Yozizontall di⸗ 
ſcante of the Sunnes Azimuth, trom the Meridian, which 
hieeing tampared with the variation of the nns chadowe 


** the ee the thing . 
1E „ 
© Ms | 
* — — : 
D | . | * Woe ; 
ts R KA HO 


T Fr FACE. bethe Nieidian hereid A. the Zenith. C 
— Gene 7075 the verticall eirele of Azimuth of the 
Stinne paſzin P by B. the place of the Sunne at the tyme of 
the ob! 5775: bal BD. the eleuation of the Sunne. BA. | 
The com = t of the eleuation AC. the complemet of 
the latitude. BC. the earkeotthe . | 
the © 


— — 


Od the Variation : 
the chord of the fame ale. Fk. the phine of the Hori- 
ZON. © 
Now from the 3 ges ofthe dienste ABClet falk 
2. per) pendicular lines to tlie pla | 
CH. a and ve . 11. of Euclide, theſe three 
lines ſhalbe para | 
Then let Gall: a perpendicularline fromC.ypon AG.in 
the point L. from . anoth zendicuſarypon the ſame 
line AG. at the point MA. And from the ſame point AA. e. 
rect a perp endicular line to N. which ſhalbe paralell and e- 
Ito LC. Then ioine . and N. together, So haue you a 
right lined triangle. B. AN. whoſe angle at AA. is equall to 
the angle A. of the ſphericall triangle ABC. By the 4 deſi- 
niti6 of the 11. Euclide, for the like reaſon is of obtuſe an. 
gles as ofacute ox ſharp, And thefides thereof B A. and 
AN, are giuen BA. the ſigne of BA, aud. AN. equal to 
LC. the ſigne of CA. And the third fide BN. is founde 
by ſubtracting the ſquare of NC. from the ſquare of the 
chord BC as inthe 47. ofthe firſt of Euclide. 
And in the riglit lined triaugles, the three ſides s becing 
| ginen, the — are alſo giuen, by the 44 45;$&c,* of the 
ſt of Regiomontanus, and by they. propoſi tion of the 
13. chapter of Copernicus hisficſt booke, 


For example Itake the dene Ss of + 
2 the 16. of October. 15 $ o. and works Y 
N CY 


I The FAM of the Pole CES 1 G; igne dee 
CH. 78297. The eleuation of the ſunne BD. 17d. the 
figne thereof BK. 29237. The Arke . 102. d. 
the chordthereof BC. i 55970, The complement 0 the 
eleuation oftheſunne B A. 73 4.00 the ſigne thereof B IL: 
9630. the complement of che [atirude AC, ze * 


7 


ine of the Horizon. AG | 


— — — — — — — Be —— ee 


. out of CH 2 bee te, to IK, 
| . NC.59060. . 
Then out of the chord BC: ſquared. 443 28 7 12 's 76. 
Take the ſquare of NC- — 240 88360. 


 Reſtthe ſquareofBN — 6 8976. 98 
The root therof is e ſide BN. 


| BN.14 8059 
Sen, the three fide of the rrizngle giuen. MN. 2205. 
; | Wigs pA 6 * 


Now Inde the . Ml. ſubtract Gi the TINY of 
. the bigger ſide, which is 914 5096900:the ſquare of 
- ANithe Ir hde,which is 3 86946 2025. Reſt 5275 63- 
487 5,which deuided by the baſe BN, - 14 8059, giueth 
25631,the halfe thereof $6214. is IN. the leſſer caſe or 
ſhorter part of the baſe de by the perpendicular line 
Ml, filling vpon the ſame from the obtuſe angle M. which 
ſub tracted from the whole ba ſe N 148059 leaueth 1B 
91845. the greater caſe or longer part thereof. 
Now it is manifeſt that theſe t wo caſes or pre ofthe baſe 
Bland IN are the ſignes ofthe twoo ſharpe angles IMB. 
and NA l made of the obtuſe angle A 772 — + perpend 
_ cular falling from the ſame an r to the baſe, and the arkes 
of them ioinedrogether,ars the quantity of the obtuſe an- 
| gleN AB. F 
Therefore to reduce debe the munbers ofthe fi ones 
2 fos the Ser e 8 che whole ſi 250 


> _ — 2 


3 0 


* 
— — , 
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oe v se 
e BM: W BI. 
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The ake therofis 73. d. 4.48. 38.” Againefor theleſler 


Teh caſe, making AN. the who le figne,Fay- 


M1 N, MN. IN. | IN. 2 
If 62205. -give I 00900 then 562 14. giueth 903 76. 
f 
Whofearkei is 64.05 8.47. „And adding theſe /o arks 
together, they give 138.d,28,7,23,//thearkorquantity of 
the obrufeangle NMB equall to the ſpherical angle BAC 
and dedudting; it from theSemicirele 180. d. there rcſteth 
41.31.37. ,. the angle FAD the Horizontal diſtance of 
the Sunnes Azimuth from the meridian, and fubtractin 
that from 42. d.3 5-the variatio found vpon the ifſtrumer 
from northto weſt in the forenoone, reſteth ti. d. 3. 23.“ 
the variation of the Needle from the meridian, the thinge 
that was propoſed to be found. And eompariug the lame 
with the afternoons obſeruation, Ian. ſhal find it ⁊ 1. d. 3 1. 


37.” the cauſe of this difference Iliaue declared in the for- 

mer chapter. 

| Atthe Keader bee delighted with barietie of vemon- 

tration of this matter, let him peruſe the 34 P2opoſition 

ofthe 4. of Regiomonranus, and the I 3 ,Þ;opoſition of 

74.Chapter of the firſt backe of Copernicus, 1 if, 
But whereas. youlee this calculation to diner from the 


 kozmer in ſome odve lecondes, thereaſon thereof is not as 
tit mat be taken the different nature ofthe rules, but in 
wozkingthereof,omitting the fractions in the deniſtons, 


arkes. 
An theſe e e bane ai ln, Tabloof 


—.— hol 
W 
: "74 + n SIS 7 * 
4 


5 == Rag 0 4 is | oro | dla 
cundas anfwerableto the ſame,if the third rig the 
nw 


— 


and neglecing the p;opoztionallyartes ar the agnes Aa. 


Hhyothenufacs —ws w entire 
Fable foz the doctrine of triangles; that might wozthilye 
be called the table of tables. Mhichthing thaugh Geo 
s Joachimus Rheticus, haue wel begunne and framed 
— ten minutes to ten: pet is it leſt very raw ; 
ly,foz ſuch as dere the exattruthot things. haue theres | 
ſoze ſoʒ mine on eaſe and vſe, caleulated the complement 
of this Cable, ans almoſt ended if foꝛ the whols quadzant 
from minute tominute:which if in the meanefimebefo:e 
Ahaus finiſhed, 3 ſhall nat finde it extant by anie other, 1. 
A wil pabliſhitfoz the cammoditie af al ſuch as ſhall hane 
TRAD fo; n and m— 
te, ; 


To find the 8 Fs (citation of the Me- 
ridian and variation of the Needle, at any place by 


cl the ſun, vpon two obſeraations.cither inforenoone 
78 1 0 afternoone. 549-5 
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may haue t 
them, ene e 
1 


11) be plated dulie vpon 
NN need 
= ie part-Theſs 


Peridiaticircls at. 
wings seeing 


ee . 


zedethnot anie further regard ta 


ae em ofthe Derart all your lerer eleus⸗ 
mt hans apairotCalliper Compaſſes, ſuch as mar 
. —— ——äů — 


2 


the wazldiselonated avone pour — and | whether 
your declination be towards, 0; from that Pole, thatisfo 
ſav, whether the dun be vetweene the eleuated Pole, ans 
the , n the Equinoniail r | 
elhs PalsQAlhefagbe eee the Pole and — 
ben art you ta votratt the declination from 90.5. 
Ifths Equinoctiall bebetwzene the ſan and the Pole, vou 
— — 90. 5. And kake the ſame * 7925 


= the meridian 1 i Then 


1 — 3 
5 -andths-aziuth'of 


the leffexobſeruation,; rom the Semitircie, 2 
180.5 — — of the ſame azi- 
muth krom the true meridian; So haue pou the eleuation 

ofthe Pole, and ſcituation ofthe meridian, 
c  Nowe if vou compare the Yozizontall diſkance ofthe. 
azimuth ofthe Sunne, fram the Meridian at the time ot 
the obferqation, with the variation by the ſunnes chadowe 
founde vppon the Inſtrument, at the time oftheſame ob- 
ſeruation, and faking the one out ofthe other, the remai⸗ 
ner ſhalbe the true variation, dohich pou are to account, 
as in the latter ende of the thirde Chapter is ſhewed, .0 
haue vou ginen the eleuation ofthe Pole, the Meridian, 
hems. ofthe Needle, ner P2epoſed- ogra 


tas 


EXAMPLE. OF TWO. OBSER- - 


Ts. -  uxtions madeat Limehouſe, the 29. of Tulic 
| Ae e dere e ee 


4 75 * 0 gt 'q 25 Ps 


” 4 © + 


Tb frſteleunian z tube Waben sbs —— 
. North to Weſt. The fecond eleuation gv. d. o. Variation * 
- >; 48 d. from North to'Weſt;Difference of the oro er : 

* FF d.z0. TheDeclination 16. d. 140 — — ler ST.” 

nee oh5" TP = 4 
-E:1DB.be the Meret ofthe G obe OR ih Mee 

dian circle. EGA. the Azimuth of the greater elcua- | | 

- tionſhewed by the Quadrant: of altitude vpon the tiori- | 

Zon at F. 10. d. from the myeridiancitceeftheglobeC-FG :: 
F elcuation marked 1 ut _ A 


x 
— 


the difference of the Azimuth vpe 


300. E. thepricke of the leſſer eleuation marked vponrhe 
Globeinthe Azimuth AED. _ 


Then openingyour Compaſſesfo7 3 d. 46 or the E- 
quinoctiall (which is thecomplement of the declination) 
and ſetting ane erm vpon G. the point ol the greater ela- 
e e 2 


* 
* v 5 4 . - I 7 19 * 
« 4 


tho leller plenation,and oy Afar deſeribe a piece 
| —_— al Herthia ecken 
s 3. 


r 36 — OI 


12255 d. 1.03 


ooh Moon 4 4 . tion of 

tere about. And the true Ber An 
74 D the N Fan 90.5 , which ſabttgctod from 
4 . n arks. 


E E W u x ebay 
th.r1.d.:. Therefozs J ſay, the true eridian ng 
the Pole artike is 1 1 v tothe Welfwatves ofthe Pag⸗ 
Ene chewe by the Heedle, and conſequent- 
e tian ofthe A ; 61135 ram the Noth to 
[ 1 this example the decli ati mis ſubtracted fromthe 
N e the ſunne is betweene the Equinactiall 
and the eleuated pole, dut it the Eguinodtal were bet wen 
the dleuated Pole and the Dumme, then ſhould'ypn adde 
the declination to the Auadꝛant, and with that diſtaunce 
taken vppon the Equinectiall with your compalles, pꝛo⸗ 
cd as in the fozmer example. : 
Theſe examples that Ihios l and ſach like ex⸗ 
perimentes to bee doone the Globe „are eaflefs | 
begs ee andthe res ſons verit 1 | 
. — ion and handling ol 
m. 8 e e e ee 
en baue anuered vvppon 
| tionz or the dunnes: — in: fozerwone 


of the Azimuthrs, 
amen 2 maze eractlye by the Table of Signes 
anddoctrine offpericall Triangles: but that 25 ver pe 
— 5 and iy is rather to gone the 


Ot the Compaſs, 


(which I thinke A haue ſuffiontite daent in the. 
Chapters) then tuc loie him at the firſt with the har 
painfall pzactiſe of manit examples. Pat wilhſtanding _W 

the ſatiſlaction af ſome, I will bziefly (et ddwa the ground 
and ſumme of the woꝛke, which is this. | 
The Complements of your two eleuations, are twos 
 fid:sofaſphericall triangle not rectangls. Che angle by 
thcletwaknowne ſides contained at che Zenith, is ginen 
bythe difference. of the Azimuthes oz Uariations vppon 
the inſtrument. Wherefoze by the 28. ofthe 4. of Regio- 
montanus the third ſide ( which is the ar ko compzehended 
e the tw2eleuativns) andthe other angles mate 

. LENS, 

Then haue pou another like triangle, whoſe thy fides 
are thele:the firſt, one of the fozeſaid complemets ofeleua⸗ 


tion: the ſecond, the arke of the circle of declination, be⸗ 


twirne the Þunatthe.inffant ofthe ſams eleuatian, and 
the Eleuated Pole. Che third ſive is an arke ofthe Peri- 
dian betweene the Zenith and the Pole: which is the 
eres Ne. eleuation of the Pole, uꝛ latifude of the 
p bbs 

- The'two firlt does arealwaies ginen. Foz finding 
the third ſide,it is nece ſſarie ta knowe the angle that the 
twogiuen ſides containe, which is the difference of two 
angles, whereofone is an angle ofthe firſt Triangle we 
uen, the other an angle contained betweene the ar 
the citrie of declination, and the third ſive ofthe firſt” 22 
angle, wuhich angle is diuerſely found, and beeing founds 
and ſubſtracted from the other angle, oz that from it, ths 
 diffrence is the Angle of this other Tryangle 3- And fo 
hane you inthe Dphericall Triangle fwo-fives, and ths 
angle by the ſame two ſides contained giuen. And he the 
ſame 28, ofths fourth of Regiomontanus the thirdſide is 
74 the complement wyereof is the elevation of the 


C4 Hunne 


-Adthe eleuation ofthe Pole and veclinationof the 


ii. 2 * t 


R one. os 
Fruation;tolinde the variation ofthe Hevdle, | 
Ne, e x 


ct — 187 The eight Chapter. 


the weſtwards of thoſe Jlands) 12 — 
at the Acores, actount the beginning of Longitudes, and 
find our Meridian ot London, to be fcom the ſame, 2 3.8. 
our Latitude as befoze ſaid, 5 1. d.3 20. and the variation ot᷑ 
the Compas oꝛ Needle. 1 10. from the Nozth to ſde caſt· 
wards. Now vpon theſe grounds J finde by calculation, 


the Pole of the Magnes, o the interſctibofthe two Mag- 
neticall meridians, vpon the ſaperficies ofthe earth, to bee 


from the Pole artil 25. d. 44“. & in longitude 1 80. d. that 
we gy 5.8.44 in the anne common N Ye 


—＋ 1 ws 6 the lane to like — — 
Cherotoꝛe I thought good to ſet vawne ths manner 5 
. in Aare 


Et A he he Pole Artike, 7EE the EquinoQial DAG; 
Ache common Meridvinofthe PoleArtik, aud Pole o 


I ems nee ot 


— 


T0 e deenenicalimerkdianofLondon;®; for the 
place of London · Hl the quantitic of the angle of Varia- 


tion at atone qua ants BH and BI. C the inter- 


fection of the two magnetical meridians CL and CN w] Q 
Quadrants of the ſaide Magneticall circles, including the 
arke LN the quageity ty of geen IT YAM lie epi- 
circle ofa Meridian ctoſs ing the r gneticall 22 etidian of 

| Londoni in the point O. at right 2 155 
Aake out tſie quadrantꝭ IHR nd LNK fo ſhall they 
crofſe themſelues withthe quadrant OAKatthe —_— K 


— — — — — 


— — — 5 


A Y 
* e 
* N 
ſo a 
ba 
*., 


Von haue yow ABC eerst. ewo angles 


ene and the Common cot ſide of them, are 
iuen ABCI f. d. cke angle of vatiation at London. 


AC. 156. 2.30 the campfement ꝙf che angie BAE (the 


difference of the longitudes) to 2 right angles. And the 


fide AB. 38. d. 28“ the cõplement of the latitũde of Londõ. 


And in a ſpliericall triangle, not rectangle, whoſe twWo 
angles are giuen, and their common containing ſide, the 
oghe angle and fides ſhall be Knowen,by the 31. of the 4. 


ofRegiomontanus. 


Wherefore the arke AC. che diſtance of the two poles 


talbe giuen, which i the thing required. 
Por as che ſigne of BHis to the figne of l, ſo is the ſigns | 


of BA.to = ſigne « A0. & three of them being giuen, 
the 4-is found. | 
99.0%. ALI . 28. 6, ig. 
"BH | BA 40 


Fi ooooo. giue Geh den 62205. giueth 12135. 


Now AK i to AA(the fignes I meane) ſoisKO to 
Ol but the three firſt are —— AK & AH, by their cõ- 


* | plements and KO the quadrant: therefore the 4 is nn. 


$3.2. | $132 540 
3 HA: 4, ES... Ol 
. Ifgg261,gine78297, — then 00000, pie 78879. 
AndasBAisto BO, (thecomplement of thearke Ol. laft 
ound) ſo is AE, to BN 2 of the angle BA O. 
33.287. 37760. 90.0“. $1,127 
AB. 30 AT: --- EM 

If 622a5,giue 61 eee Ja0999-gjueth 98824 


: 18 Wie 2 the quanti je ofthe angle BAO 
Liibf rac! e e Is 77 715 che g ant! ie of 
 thew 8 ile BAC reſt MS. 25. d. 55 3 


Je ang COL which is equa KN te 


— 


* 


| If 1 00000.giue 9 672 6,—then 9 92 61 Siuerh 98011 


The complement of which arke KN isNL. 16,d.14/. the 
quantitifoftheaiigle:ABC; Aud 25 NL. isto NC, ſo is 


| AO co A. Wherefore lay, N 
16.14 bete 65.8“. 264 | 
13:0 2:145 AO AC. 


lente. 100000,——then aj r3:5-giuethi, 43410» 


* Whichis thediſtance of che pole of 'theMagnes from 
thePoleartike v3 pon the former Hipothefis, the thing that 
warb 0 Of 
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Firtk it is to bs confidered, that as the Pagnefical- me⸗ 


J veclining — the plaine ofthe Yozizon 7 18.51“. _— | 


| 1% Va asin the laſt 1 


lte point Reſpentie 8 
1 \_ ThenimbChaprer, Et 
7 170 Aning Weiner in the mer dn; 


V/A HY vpon the grobes thereinſpecified', the 
> paptaceofthe Poleof the Pagnes vponthe 
z fuperficies of the earth: there reſteth now 
[SSIS Hy tobe feclatevof tho point reſpertine,wher 
== if ſhauld be, by the new 2opertie foundof 
— Htedle , beeing at this place fo; Lon- 
don, 7 2. d. o.. as in the toner treatiſd by R. Nermaa- 


ridians do crolſle themlelues at their pole befoze ſpecified; 
fo dotheir plaines like offe in a right line, paſſing 
by the laid Sole, and the center earth. Then pꝛodu- 
cing a ſtraight line in the ma gneticall plaine ot London, 


the fozmer 2 
reaſon Hons 


miles} 


BE | as 
/ For example, RY + 


es from the 
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night angles in X. OR. the akibee of the point —— 
—— the LW: of the carth, RS. ehe diſtance ther 
of from the axit. f irſt ĩt i requiſite to knoxve the quantity . 
| , of theatke! BC, which is thus found, as thefigne of c 
| APE. 1. d, Is 'hathynto he f 8 

„ Sohath ce FR DAL 5 65d 
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Ofthe Variation 
Ofthe point Reſpectiue. 
The ninth Chapter. | 
dung thewed in the former Chapter , 
74 Fl vpon the groundes therein ſpecified , the 
= 7 place ot the Pole ot the Pagnes vpon the 
10 


— 


MI fuperfictes ofthe earth: there reſteth now 

tobe declarevofthe point reſpertine, wher 

il ſhauld be, by the new pꝛopertie found ol 

the Needle; beeingat this place foz Lon« 
don, 71. d. 00. as in the fozmer treatiſe by R. Norman. 


_ -*. Firlf it is to bs confidered,that as the Magnetical me⸗ 


ridians do crolſe themſelues at their pole befoze ſpecified: 
fo do their plaines like wiſe croſſe in a right line, paſſing 
by the ſaid Pole, and the center ofthe earth. Then pꝛodu⸗ 
cing a ſtraight line in the magneticall plaine ol London, 
declining fcom the plain ofthe Yo2tzon 7 I.d.s5 1“. where 


the ſame doth croſſe with the fozmer common ſecicx of the 


two plaines, thereby reaſon ſhoulde the poynt Refpectiue 


ber. Mhich interſecon I finde to be from the center of the 


earth 108 5. miles (aſter that rate ot o to a degree in the 
equatoz,and 3 4367. foz the demidiameter ofthe Earth) 
and the diltanceof the ſame from the axis of the woꝛld 47 
miles. i! we - _— = _ = cn IK TS L 
Forexample. 9 
Et the circles be as in the laſt demonſtration, then ſhal 
BObe the diſtance of the pale of the Magnes from the 
Zenith B. Aud Q, the ccatePefthe Earth. QA. the 
axis of the worlde , QC the coniman ſection of the 


Magneticall playnes. BZ. thelyne of the Nyedles De- 


clination croſsing the ſaid common ſection at R. (which is 


the point Reſpectiue.) Q a ſtraight line croſsing BZ. 4 : 
$ a. IF \ a f 8 i 118 


3 | 
+> 
» * 
hy, « — — 
2 
= * 4 cv 
> 7 Ny 2 Cw, 'R 
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right angles in X. QR. the diftance of the point Reſpecs 
ag way the XG: of the carth, RS.the diſtance = 
of from the axit. f irſt ĩt is requiſite to knowe the quantit 
of thearke BC, which is thus found as the ſigue ele an 
2 5 11. d. 15“ hathvnto the ſigne of the — 52 
So hath thie fighe ofthe angle'BAC,r56,d,304 
Galen is al ont with the ſigue of the angle BAD. the difa 
erence of Longitude 23. d. 350. to the 5 of the ark BC 


which is 62.0, 46%. Now as QMisto Qdſois Q to Q. 

But che three feſt are knowen 188 the ſecond right ſigne 

of the arke CT 04% (+ (the differen 7 7 ATTAAL 7ts I, 
"6 2-d.5 46; Then the s. 


d; An. | 
Heneofth ping 


- 


Whole fig ne ant N e ſecond. light 
BT Wherebore TH {taltbe e the 4-of the Fear: 
EnClide, p be 1 
80. 06. 2 58% c 18. 105 1 
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Oithe Variation 
It's8. 750 giue 100000 —then 311 78. "pet 31572, 


Sohauel QR in ſuch parts as the Semidiameter of the 
earth, QC is 100000. which ( beeingreducedinto miles, 
accounting 3.436, f. ſor the ſemidiameter ofthe earth) 40 
giue 1084 miles and ::. vhich is tlie diſtance of the poynt 
reſpectiue R from the center ofthe earth Qvpon the for- 
mer Hipotheſis of the variation &declination ofthe mage 
neticallneedle, 
- Againc,as QCistoCYloisQRtoRS wherefore QC 
and QR bein 55 7 as before, and CY the ſigu of the ark 


CAlikewiſc Kno wen RS ſhalbe giuen. 
90.0, 25.44" | 
e QR RS 


If r 00000. giue 454. — hen 3572. giueth 13707, 


Which being in the partes of the ſigues, I reduce into 
miles as beforeand fiadthe ſame 470. miles, and: ? Which 
is the diſtaunce of the point reſpectiue R from the axis of 
the e By che former Fiypotheſit nn 


ke - Thetenth Chapter: "8 
"of che application ofthe variation, to the vſe of Naut: G 


TORE ao 


paſſe. 7485 13 
And as foz the variation, if it wers generally regular 
and certaine, as in ſome parte it ſeemeth to be: (that is te 
ſate, from hence Mett wardes to Meta Incognita, Newe:ꝛ 
tound. land. Florida, and that part or the coaſt ef America 
chen mig re there begiuenby it general rules, tammobi ! 
ous lo; the vſe ef Nauigation,- m. 
And by th ſame Hypotheſis ofthe Pole of themagnes 
at 25,44 from the Pole ofthe wozlde, the groateſt varia- 
tien ofthz Needle in the Equinoctiall, ſhonid bs (at 90.0, 
ofLongituds) 2 5. 44. from Noth to Falk, and c bnte- 
quently the greatelt variation in the Paralell/of 70 b. 
ould be( at the Longitude of 128. d. 5 I.) from to 
Eat 8 1. d. 140. And in the meridian ot 1 80. dot longitude 
betweene the two Poles(the Pole articks Jmeane)ethe 
ſuppoſed Pole of the Magaes,there thould the Nozth point 
of the nadie en campalſe reſpecting his own pol Hewthe 
ſouth,andthe ſouth point the Harth pole of the ee 


Pagneficall Polecleane rener⸗ 
gle of Uariation from hence Caſts -. 
at o. d. heuld encreae and grow. 
lit ca I. A. 14, fm eth to Eaftas bes 
foze. At the Jland Vaigats being in longitude from Lon. - f 
don. 58. f, and in the cme Paraleflo70.0,whers 6 \ \alj= 
9 Pipotheſts,the Hould be 49. 5.225 * 


* to Weff.And the lice ates hae ole _ i 


OftheComit 
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Ofthe Variation 


Uariation ſhould be 16. d. 44. from Nozth to Eat. Ge- 


rardus Mercator found the ſame to be onelis 1 1. as J gas 
ther by his placing of the Bagueticall Pole at 16.5. 22 


from the Pole artike, vppox his obſeruation made at thak 
place: which conſirmeth the retrograde qualitie in the vas. 


riation from hence aſtwards, as aſoeſaid. 

Which ſtrange varietie, 4 haue hesre plainly pꝛopoſed, 
fo the end that the learned ſoꝛt might con ſider therof, and 
charpning their wits,ſee what pꝛobable cauſes # grounds 
they can aſligne fe the ame, Foz tonſtidering it remay- 
neth al waies conſtant withont alteratid in euerv ſeuerall 
place, there is wal en reduced inte method t rule. 


* 


A. new vues for the Variation. | 
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"Or the Compalle, 


Inttrument whereinall ſcruple at doubts and vefectsthat 
might growe by other is quite auoyded. Which beeing 


once exattlie plates with the needle vpon the line of ſouth 
and nozth, will ſerue without remeouing foz a whole dates 
obſeruation, the Index onely beeing carried about wyth 
the Sunne, to giue the degrees of Azimuth vpon the In⸗ 


_ ffrumentby the ſhadowe ofthe line thereof, and is other ⸗ 
wiſe to bee vied accozding to the pzeſcript rules of the fuze | 


mer Inſtrument, 


Ofthe inconueniences and defeesi in ſayling. and in de- 
| ſcription of Countries, cauſed by the variation ofthe E 


Compaſſe. 
0 The elcuenth Chapter. 


> A N all Sea Chartes contratty\ which are 
made without conſideration of the varia- 
tion, are committed greaterrozs and cons 
fun. Foz, either the partes therein con⸗ 


SY; tayned, are framed to agree in their lati⸗ 


SSDSSD tuves bythe ſkale thervok, ( wꝛeſted from 


Ou 02 ouerfiretched the true diffaunces betweens 


7 3nthe Parine Platsmads fo; Newfoundland! the 


dean do bins from Siſlie to Cape Raſo is due Weſf, 
which is faund to be ſo ſoz our common ſayling 
Whole wiers are ſet © a point from 
withſtanding Sillie beingin latifnds 5O- d. Kor moze. 


7 which 4s 


en the latttude ofSillie,* 4 An 


eee e b. de e( Con 
Fase. deere th 
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thet courſes that one place beareth from another by 
the Tompaſſe,s2 elſe in ſetting the partes toagre in their 
dus courſes,they haue placed them in falſe latitudes, oꝛ as 


Nozth toEalt , not- 


* 
* CY . 4 * 
— lG ... Wen 
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— Ofthe Variation 


haus placed in the plat againſte that toaſt a ne we ſkale of 
Watitude, ſome vppon the line of Beuth and Nozth ,- and 
ſome other haue placed the ſame'vvpon the line of Nozth 
Moꝛtheaſt, and South- Southweſt ( becauſe the point of 
tie Compalſe ſheweth the Pole neereff in that places) and 
haue furniſhed the degrees thereofagreeable tothe Lat. 
tude of Cape Rafo : and by that meanes haue had a dou⸗ 
- ble ſaale oflatitude, one fo2 the Eaſter coaſts, the other foz 
that Meſt. But how farre the ſame hath berne from refo2y 
ming the errour, o: giuing anꝑ helps to Hauigation, you 
map caſiipindge, - 
Dthers,toauoyde that errour ofthe difference in Lati⸗ 
- fude in that voyage and courſe , haue vſed Compaſſes, 
whoſe wiers haue beene ſette dyrealp vnder the Poꝛth 
popnt, and thereby ſapling Weft from Sillie, haue fallen 
to the Nozthwardes or Cape Raſo abuut 50 leagnes,and 
in latitude neere 49. d. 

Dome other haue bed in the ſame voyage to plate a 
blanke lie vpon their ſayling compaſle which they _ 
remœue d kom time to time, as they haue indged the va 
riation hathaltered:vy which wax, albeit they may ſiens 
to kepe themſelues.ng&rer the paralell, vet the ſame in 


Hauigation wozketh the greateſt confuſion of all other, > 


therefoze is to be, viterly aboliſhed. - 

In aur voyages from hence Ealkwardsto &, Nicholas 
in Ruſfia 2,and fo the Narue m Liuonia &c. The Marine 
Plats of the coaſtes are deſcribed h dur Common ſailing 
ers conſideration ofthe variations atdpners 
—— er — ger 2 


neceſuie wie Lene, 


Ofthe . 


And albeit theſe places ſerue verie well fo2 thoſe Ne- 
uigations, yet by. meanes ot the variations conſidered, 
the fozme of thoſe coaſtes is lo dilto2ted from the rygbt 

hape it choulde beare » beeingfruely deſcribed vppon the 

globe oz otherwiſe. in plaine, acto ding to the true latitude 

and longitude: That whereas the Na rue (bee ing in Lati- 

tude 59. d.. anidin Longitude from the Peridian ot Lon⸗ 

don 26. db. 10% ) ſhould be from S. Nicholas 9. d. 400. in lõ⸗ 

gitude to the Welt wardes (. Nicholas beeingin Lati- 

tude 64.d.3 5 and in longitude frem London 3 5. d. 50.0 

Bethe lailing P lat it is bzonght to bee in the meridian of 

obnogor6d{whichys in latuude 940.20”, and in lon⸗ 

gifude fromLongen3 «0.4 5) which1is 1.5 5 5 athe tas 
wardsof the m ridian of S. Nicholas. 

Into the Mediterranean Sea, and in the coaſtes thereof, 
wherein great reaſon ſhoulo be the perfedeſt deſcriptions - 
af the wozlde,foz that in thoſe partes haue bene the ſeates 
and abodes of the moſt famous and learned men in all a- 
ges, we ſie notwithſtanning in the marine Plats of thoſe 

partes, grofſe erraurs commited,thzough wantofknow- 
ledge of the variation, and the vſe thereof, in which thex 
haue nat accounted of 3.4.03 5. degres errour inthe lati⸗ 
tude ol places. 


But thoſe defects of the latitudes haue bene very well 


refozmed,by the famous and learned Gerardus Mercator | 


(wham J honozand eſteeme as the chiefs Coſmographer- 
ofthisfime)in his vniuerſall Pap, which though hee haue 
made with ſailing lines, dedicated to the vſe of Seame, 
vetfo2 want of conſideration ofthe variation, the ſame is 
moze fit foz ſuch to be holde, as ſtudy in Coſmographie, by 
reading authozs vppon ths lande, then to bouſed in cs F 
gation at the ſea.  - a 
Chere is alſo in the fame unhierfall6 wlikes: 
wile in all other moderne — — 
rope, a great fault, by placing two Wardhouſes viſtauut 
. 205 Mr — 
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| of * Variation: 
indee de they are but one thing, and no ſuch diſtauncs be⸗ 
tweene them. This erroꝛ hathgrowen by taking Ward 
houſe, and the Sea coſtes, from thence to . Nicolas Vai- 
gats, and the Ob &c. out of the Pap of of that wozthy tra⸗ 
| nailer, P. Anthonie Ienkinſons his iourney to Boghar 
Perſia, ec. In the which 3 placed that boꝛder of the Sea 
coal, and foꝛ ſome cauſes went no further Meſtwardes 
in that deſcription, then Wardhouſe which is in latituge 
70-d;: and in longituds from London 29. d. Wherefoze 
to accomplith the whole boꝛder of that coaſt, hee was fo2- 
cod ts ſeeke ſume other deſcription to iopne viigh it, ayd 
toke as appeareththe Map of OlaugMayyuts of themaath- 
Countries, wherein he found like wile · ird houſe, but 
falſely placed in latitude about 19. d. too much t in longi⸗ 
tude as much too liltle, the which, although he might take 
to be the ſame ſpeeiſied in Maiſter lenkinſons Map, vet 
he was conſtrained to ſeperate them the ſaid diſtaunce ol 
20. d. in longitude (02 to leaue there ſo much ſuperſluous 
rome) otherwiſe he ſhould haue thꝛuſt the South par — | 
of thoſe Countries fogeather, and confounded the le 
deſcription, IS 
And albeit he had had the entire ſailing Plat, that "ag 
vſefoz thoſe parts, vet it hee had not knowen.the ſecretef- 
fect ofthe Nariation in the making thereof, he might haue 
fallen into the like abſurditie oꝛ wozſe. But of thoſe coaſts 
andofthe inward partes ofthe Countries, Ruſsia. Muſ- 
couia, &c- IJ haue made aperfec Plat and deſcription, by 


— — — 


both by Sea and Land, tos and fro in thoſe parts, which X 
gaue to her Paieſtie in Anno 1578. 

Beſides thele and like imperfections p2oceeding of the 
Uariation, there is yet another inconuenience, which ol⸗ 
tentimes encreaſeth the'fozmer errours, and that is, the 
diners placing at the wiers, fixed to the File ofthe ems 


. 
eee tinter hath ane e. 


mine owns experience in ſundzie voyages and trauailes, | 


Of the Colipalles 


eonfufionin N auigation;, and in other accounfes of ea” 
catiſes:fo} when it is ſaid that from ſuch a head laud, to 
ſuch a place, in ſuch a roter, oꝛ at ſuch a plate the Pone | 
vpon ſuche a point ot the Tompaiſe maketh*the full Sea, 
it is requifit to bee demaunded , by what Compafſe the 
obſeruation was mad? „ Whereas if the wiers had not bene 
altered from the No2th poynt ofthe Flie, which J withs 
had neuer bene any where)thele doubfes hadbeene auoys 
ded; 

Jt vehoueth theretoꝛe all men that will make Hydro- 
graphicall deſeriptions fo2 the ve of ailing, to haue ſpeti⸗ 
all regarde of the Compaſſe by which'thefe obſernafions 
are made, and it they eollece notes made by ſundꝝ Com- 
paſſes ot diuerſe ſꝛttes, tʒeꝝ onghtto reduct all the/uarit 
ties vnto ſons one tertaine, and to giue notice ofthe famt 
in their Plat: And not to make a tontulſed mingle man; 
gle by iopaing togeacher all varieties. of obſerustions, 
— repozts, as the Portingales and Spaniards haus 
compounding theſe yꝛth partes of tho wojlve, 

wich eir own? diſcoueries, without conſiseration of the 
vers ſoztes ofthe ſeueral com paſſes by wich they wers 


"Allo it impoztorh all maiſters, Pilots; and others be 
what namo focuer ,- that Hall giue directions in Rauiga⸗ 
tion, fo looke circamfſpeitly to th: ſetting of the wiers of- 
the Compaſſe by which they ſhall ſaple ; khat the ſame 
Tompaſſe be cozreſpondent,to the linesofths Sea Cards. 
that they ſhall vie: chat is fo ſap \, that ik beofthe fame 
ſet fo: the variation, that the Comp iſſe wis of, by which 

the carde was made. 

And ſteing wie haue in this our countrey,acquuinked 

our ſelues com nonly in our o5feruations-and Nunpgas 

ons, with the Compalſ?, whoſe wiecs are ſet at peine 

from Nozthto Satt, 3 mꝛane in the deſcriptions that J 

ſhall make fo applis th: ſame agreable to the ſaiv Conts 
valle and would vie the like withoutalteration ( — 
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of the Variation 


fo the firaight lines in fea Cards) if 3 houldaile round 
about the woꝛlde to malte the deſcription thereof, but al- 
N ———— — 

where * ſame ſhould be obſeru d. 


:-: QF the Inſtruments and rules in Nauigation. 
The Twelfe Chapter. 


== Ponglt the rules and Instrumentes foz 
Nauigation,all ſach are vaine e fo ſmall 
84 25 vurpoſe, wherin the trus meridian is pꝛe⸗ 
8 AX ſuppoſed to begiuen by the Magneticall 
FXEIFA VI Needle, without due confideration ofthe 
— Aariation, faz that they are all grounded 
vpon falle ſuppslifions, tere by it commeth to paſſe that 
one Michael Coignet of Antwerp, in his New inſtructtion 
(as hee tearmeth it) of the moſt excellent and neceſſarye 
points of Nauigation, wherin he ſhe wech the making and 
vſe ol a Nauticall Hemiſphere, which he pzeferreth befoze- 
all other Sea Inſtruments is very childichly abufed. Foz 
whereas he pzefendeth by it. to gine the eleuation at the 
Pole, and the houre and infant ofthe time of the daie, by 
anyone obſeruation in an place: beſides that, it is of all 
other that hath hetherto beene vſed at ea, the moſte 
tedions and vnfit fo that purpoſs: it is alſo by reaſon of 
the variation not conſidered, meere kalſe and erroni- 
ous, Foz the true Meridian whichi is the grounde ofhys 
purpoſe, as farre to ſetke as the thinge hee pzomiſeth to 
gine by the ſame-Lhe like may bs ſayd of allother inſtru⸗ 
mentes made vppon the lame grounde,whether they ſerue 
fo2 the ſea o lan. 
The ſameauthoz inthe 4. chapter ol bis booke, entrea⸗ 
ting ot tailing vpon the pointes of the Compalle , ſayth, 
that in tarung South 02 * ſhall paſſe bx the ue. 


: off Com 58. : 
of the wozlv, re ods 5 
to the place from whence he ſirſt departed, And vpon the 
peints of Caſt and Welt ont of the Eguindctiall, hee ſhall 
ſaile dndera Paralell, tiſt her returne tothe place from 
whence he went. But in ſailing vpon the point of Nozth- 
att, he hail defcrive a ſpirall line inclining by little and 
little towards the Pole, as in his demonſtration thereof. 
in the ſame Chapter appeareth. Butfoz want ot due con 
ſtderation of the variation, his rules, reaſons, and demon⸗ 
Arations, and ſuch others hitherto giuen fo; like purpoſes 
are frinolens and fatſe. 
Foz ik he virect his ſailing by the Compaſſe(as of necel- 
fitie he mult, beeing the onelie 3nffrument fozthat pur⸗ 
pole)it is manilect, that Whether het faile Nozth 2 ſouth, 
. Eaft o2 Welt: , oz by whatother pdint ſo euer, the 
Compaſſs not reſpecting alwaies the ko pert ofthe UWozld, 
as hee fappoſeth,” but ſome other p diffaunt 
from the lame, Hall lead him accozdinglie, * — des 
" tally kepe vnder one Peridien,noz vnder ont pa⸗ 
raiell de, neither make tuch a ſptrall line to the 
e —— His fault in = 
ting downe thole rules is fo muth r 
> acknowledgeth inthe Chapter befo2e the vari! — 
at Antwerpe,tobe abont 9. b. from th to Eat ateoꝛ / 
ding to are kene. Pole,which 
he alſe — þ experience. 2 
But ic h 2 — that excellent Pa- 
thematician Perrus Nomus eſpetiuſiy concerning the fil-- | 
er pen 72 — — Fer be in his 
bonne of the rules and Inſtruments ot gatigation, en- 
foztekhhimſelfe to ane midbemontfrafe;that in ſailing 
Eat oz Mett ont of the Endinociall; the courſe is per- 
fozmed by peecesof great tirtlos, and yet deſtribeth a pa- 
ralell. But howe thatmaye ande with the pzinciptes of 
Geometrie , A referre the indgement to the expert a 
„ 3 itis like as u circle” ſhouloe bes 
8 D.4. ' made 
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Of the Variation 
made offfraight lines, which is impollible. 

It appeareth in the diſcourſe that hee hath . 
theſe matters, that bee had not a right indgement el the 
natuce ofthe Tompalle in ſailing (admitting the ſame. ta 
ſhwty2 Pols without Wariation) fo2 ifhe had, he would 
neuer haue entered in ſuch a Lavozinth as he did. But hee 
thought it a great ahſurditie that the Compal: in euerpe 
Yo2ziz),ſhanld ſhewthe Meridian t Poles of the wozlve 
by the points ol Nazth and Beuth, and by the pointes of 
Eaſt and Weſt, to ſhꝛwein the Yozizonthe verticall and 
Ezuinediall & act and Meſt, (beeing a great circle) and 
vet in ſailing Ealt oz Meſt, except in the Cquinottiall, if 


- Houid perfazme but a paralell. 


But it is to bee vnderſtosde, that albeit the paints 2 
lines ofthe Compaſſe daalwaies in euery Pazizon repꝛe⸗ 
ſent great circles in the Y2aaens, the pointes of South 
and Hozth the Meridian, and the points of Eat and weft 
the vzrticallcircleofEaſt and Weſt, each croſſing other 
at right angles, andlikewiſe of the pointes, (The reaſon 
whereofis, becauſe the Compaſle listh euery wher leuel 
with the Yozizon , ſo as a perpendicall line deſcendyng 
from the center thereafat right angles with the playne ol 
the ſame, will a ies fall vppon the center of the earth, 
andconſequently beethe Semidiameter ofa great circle) 
ſo that whereſoeuer the Campalſ? bes caried, theſe circles 
areſap2aſed to bee carried about with it, and the vie we ol 
euerie thing inthe Heꝛizon, apzeſented by the popates 
thereof; is likewiſe in great eirtiea: Pet in ſailing by the 
Cam padde, the points of South and Nozth enelp, deſcribe 
great circles generallie, which are the Peridians, and the 


| pointes of Eaſt and Web, deſcribs a great circls in the 


CJainatialloaelie : : in all other places out of the Equi⸗ 
notiall, cher delcribe but Paralels , And the ſailing vp⸗ 
pon ame other paint ok the Tainpalſe from anpe place, 


deſcriveth a a ſpirall line, accozdinzto the angle it maksth 


lk Prcidian . Anpyeers! ein ſailing bppon-the- 
paints 
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Oft the Compaſſe. 
points of Gaſt oz Mett, out ot the Eguinoctial j the Rozth 
point al waies reſpecting the pole ( the courſe perfotirmeth 
a Paralell, accoꝛding to the diſtaunce ofthe center ofthe 
Com paſſe from the pole. The manner thereof you may 
perteiue by faſtning a ſmall thzid o Uirginall wier at the 
Pole of a Globe, az center of a circle, which ſhall repzeſent 
a moueable Meridian to be carried absutthe globe o2 cir⸗ 
cle, and ſixe vpon the ſame, a ſmall Ilie of a Toinpaſſe,fo 
as the line ol South and Nozth be anſwerable to the thꝛid 
92 wier, and the oꝛth point thereby alwaies reſpec the 
Nozth pole: then in turning the thꝛid about the Globe 02 
circle, vpon the Pole oz center, ił the center ofthe Flie be 
out ofthe equinoctiall, (betwens it andthe Pole) albeit 
the pointes of Eaſt and Melt, croſling the ſame line and 
mooueable meri dian at right angles, doe ſhewe the Uer⸗ 
ticali Eaſt and Meſt vppon the Globe, which is a great 
circle, vet in tarring the ſame Flie vpon the thꝛid oꝛ moo- 
neable merivian about the pole oz tenter , you chall by 
the centgr ol the ſame Flie delcribs bul a Paralell accoz- 
ding to the diſtaunce thereof fromthe Pole offths Globe, 
o2 center ot the circle not vnlike the circular motion ot a 
hozſe dꝛawing ina Mil, who thongh he loke fozth ſkraight 
in a right line, vet being faſtned to the beame ofthe Pill, 
is loꝛced to make his courſe in a circle, whoſe ſemidiame- 
ter is the length ol the beam contained betwene the hoſe 


andthe center of your mill oꝛ mil pot. 
Andas in the Eguinsctiall, the Hine of Southand Nozth = 
in the Compaſſe (by ſuppoſition repzefenting the Perts 
an) is paralell tothe Aris of the earth, (which is the com · 
mon ſection ot᷑ ali the Meridian plaines,) and the line of 
Eaſt and Mett, crofſing:the ſame axis ot right angles, 
repꝛeſenteth the vertical Ealt and Weſt; which is the E- 
quinoctiall, imagining to diſcend from the center of the 
Compaſſe a line, to fall perpendicularlie, and at right ans 
gles with the Arisof the wozlve which ſhalbee at the cen⸗ 
ter of the earth) and in ſatling Ealt oꝛ Welt by the tom 
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Ofthe Variation 
palfe-theimaginepperpennicular line being catied about 
with the ſame (making alwaies right angles with the ar⸗ 
is) ſhall deſcribe the plaine ofthe Equinoctiall, Equidi- 
fant from the Poles ol the wozlde , and at right angles 
with the axis: and the point of the ſame line at the center 
ofthe Compatle, the cireumference of the Equinodiall, 
vpon the ſuperũcies of the ta: ſo beeing from the Equi · 
noctiall on eicher ſide, imagining the une of ſonth and 
Nozthin pour Compaſſe,. torepzeſent alwaies the Aris 
of the Wozlde, and to lie Paralell with it, the line of Eaſt 
and Meſt muſicroſſe the ſame aris alwayes at right an- 
gles: Andſappolingaline to fall from the center of your. 
Compaltefothearis of the wazlde,makingright angles 
with the lame axis. Jn fayling Eaſto2 Weſt, that ima⸗ 
gined line beeing carried about with the Compaſſe (al⸗ 
wates at right angles with the axis ) ſhall defcrive the 
plaine of a paralell, equidiſtant to the plaine ofthe Equi- 
noctiall , and the point thereof at the center of the Com · 
paſſe, the circumference of the paralell vpon tde _ 
os of the ſea : which Paralell ſhould be repꝛeſente by the 
points of Salt x UWelt ofthe compaſſe, if the line of ſouth 
and Nozthofthe ſame, were Paralell ts the axis of the 
Poles, as was ſuppoſed, but it is not. And therefoze, as 
38 one from y other, ſa dath the verticall circle of 
paratfl circle euerie where, 1 
The angle of which declination is alwaies eguall fo 
the latitude of the place, oʒ diſtaunce of the Paralsll from, 

But as J haue already ſaffictenfly declared, the cam 
palte cheweth not alwaies the Pole of the woꝛlde, but va⸗ 
rieth fram ths ſame diuerſelꝑ, and in ſailing deſcribeth cir⸗ 
cles accozdingly. Mhich thing, it Petrus Nopms and the 
reit that haue wꝛitten of Rauigation, had iopntly canſt⸗ 
dered in the tractation ot their rules and Instrumentes. 


d Welt chewed by the Compalle, decline tram the 


then might they haus beenemoze auaileable to the ne 
bh | a f 


. 


| | Ofrhe Compaſſe. 
Nauigafion, but they perceiuing the vitficultye of the 
thing, and that if they had dealt therewith, it would haus 
vtterlie ouer⸗whelmed their fozmer plaucible conceites, —_ 
with Pedro de Medina (Who as it appeareth hauing ſome 4 
(mall ſuſpition ofthe matter, reaſoneth very clarkly, that EY 
it is not neceſſarie that ſuch an abſurditie as the Uariati- 
on, ſhould bee avmytted in ſuch an excellent art as Naut- | 4 
gation is) they haue all thought beſt ta paſſe it oner with 8 
flence, — | = — — — to wzite of 
Hauigation, will either frame th es; pꝛecepts, 0 
und inſkruments, with regard ofthe Uariation,. 2 
as heerein J haus ſhewed, oz elſe eaſe. 
5 ' \,, thomſelues ok that ftauaile, s 
| -£ as god none, as vn⸗ 
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